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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present Invention relates to a self-guiding 
vacuum cleaner Including a chassis supporting a brush 
roll nozzle with a nozzle opening facing the floor and 
communicating with a chamber in which a dust contain- 
er is arranged. The chamber is connected to an inlet side 
of a fan unit. The vacuum cleaner also includes a drive 
system for driving the vacuum cleaner on the floor. The 
drive system includes at least two drive wheels which 
are also arranged to guide the vacuum cleaner on the 
floor by relative motion of the wheels and an electric con- 
trol system arranged to guide and control the movement 
of the vacuum cleaner on the floor. 
[0002] Vacuum cleaners of the above-mentioned type 
are previously known, see WO 95/26512. However, the 
brush nozzle of the '512 vacuum cleaner is described 
very schematically, and does not have the design nec- 
essary to give the best possible cleaning result. There- 
fore, there exists a need in the art for a vacuum cleaner 
brush nozzle that provides a good cleaning result and 
which minimizes friction losses when the nozzle moves 
across the floor. 

[0003] DE-A-4330475 describes a robotic vacuum 
cleaner that is provided with a brush roll nozzle. Accord- 
ing to this arrangement the height position of the nozzle 
with respect to the vacuum cleaner housing is defined 
by a cam mechanism. 

[0004] Vacuum cleaners which are provided with a 
brush roll and an adjustable suction nozzle are also pre- 
viously known, see DE-A-2057454. Since the brush roll 
is arranged on the chassis the weight of the vacuum 
cleaner and the force which is applied by the operator 
is for this type of equipment partly taken up by the brush 
roll thereby causing large friction forces when moving 
the vacuum cleaner on the floor. 

SUMMARY OF THE INVENTION 

[0005] The present Invention provides a nozzle ar- 
rangement for a self -guiding vacuum cleaner which pro- 
vides a good and even cleaning with a minimum of fric- 
tion losses when the vacuum cleaner moves across the 
floor The present invention also provides a flexible noz- 
zle supporting structure that allows the nozzle to float 
on the floor. 

[0006] In accordance with the present Invention the 
nozzle supports the brush roll and the chassis and the 
nozzle are provided with cooperating means for sup- 
porting the nozzle in the chassis such that the nozzle 
together with the brush roll floats freely on the floor. 
[0007] In a preferred embodiment the supporting 
means includes a horizontal arm which is pivotally sup- 
ported on the chassis and on which the nozzle is ar- 
ranged. The arm is pivotally mounted for vertical, oscil- 
lating movement, and for turning movement about an 



axis extending in a length direction of the arm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 [0008] These and further features of the present in- 
vention will be apparent with reference to the accompa- 
nying drawings, wherein: 

FIG. 1 is a perspective view of a self-guiding vacu- 
10 urn cleaner In which the device according to the 
present invention is used; 

FIG. 2 is a partly broken side view of the vacuum 
cleaner shown in FIG. 1 , and shows a supporting 
structure for an obstacle sensing system of the vac- 
15 uum cleaner, 

FIG. 3 is a perspective view of components of the 
obstacle sensing system; 

FIG. 4 is a partly broken elevational view of th e vac- 
uum cleaner, with the cover removed; 
20 FIG. 5 is a partly broken side view of the vacuum 
cleaner; and 

FIG. 6 is a partly broken perspective view of the vac- 
uum cleaner nozzle. 

25 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0009] A self-guiding vacuum cleaner according to the 
present invention moves to the right in the drawing fig- 

30 ures and comprises a chassis 1 0 designed as a bottom 
plate. The plate supports a housing 11 with a cover 12 
and a front part 1 3 which is movable with respect to the 
chassis 10. The front part 13 is integrated with an ob- 
stacle sensing system, which will be described morefuk 

35 |y hereafter. 

[0010] The cover 12 is secured to the housing 11 by 
a locking means 14 (FIG. 2). The housing continues im- 
mediately behind the front part 13 into an intermediate 
wall 15. The Intermediate wall 15 is the front wall of a 

40 chamber 1 6 in which a dust container 1 7 is inserted. The 
intermediate wall 15 continues into a handle 18 by 
means of which the vacuum cleaner is carried. The 
chamber 16 is limited by the chassis 10, which defines 
a bottom of the chamber, the intermediate wall 15, side 

45 walls 1 9, 20, a rear wall 21 and the cover 12. 

[001 1] The chassis 1 0 is shaped so that the bottom of 
the chamber 16 has a portion 22 slanting upwardly and 
rearwardly (FIGS. 4-5). The slanting bottom portion 22 
has an elongated opening 23. A membrane 24 partly 

50 coverstheopening23andisprovidedwith aslot. Awide 
tube-shaped sleeve 25 extends through the opening 23 
and the slot in the membrane 24. A dust container 1 7 is 
threaded onto the tube-shaped sleeve 25. The dust con- 
tainer 1 7 has, in a conventional way, a plate 26 secured 

55 to an air-pervious bag. The plate 26 has an elongated 
opening with a membrane which seals against the 
sleeve 25. 

[0012] From the chamber 1 6, a hood 27 is accessible 
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(FIGS. 4-5). The hood 27 covers a power source in the 
form of several rechargeable batteries 28 which, by 
means of a socket (not shown), can be connected to a 
charger. The batteries 28 are connected to the electric 
system of the vacuum cleaner and the electric system 5 
is provided with electronic circuits 29 and electric com- 
ponents necessary to guide and control movement of 
the vacuum cleaner on the floor. The electronic circuits 
29 are placed in the space 30 between the chassis 10 
and the housing 1 1 and relatively outside the chamber io 
16 (FIG. 4). 

[0013] The chamber 1 6 continues into a passage 31 
which, via an outlet opening 32, covered by a filter and 
a channel, communicates with the inlet side of a motor- 
fan unit 33. The outlet side of the fan unit 33 ends in the 15 
space 30 which means that the electric equipment dis- 
posed in the space 30 will be cooled by the air flowing 
therethrough. From the space 30, the air exits to atmos- 
phere via outlet openings 34 in the housing 11 . 
[001 4] The vacuum cleaner is supported by two steer- 20 
ing and driving wheels 35. The wheels 35 are arranged 
diametrically opposite to each other and are driven by 
separate driving motors 36 via transmissions 37. Pivot 
wheels 38 are arranged at the rear part of the vacuum 
cleaner. The vacuum cleaner is designed so that Its & 
center of gravity is between the driving wheels 35 and 
the pivot wheels 38. 

[0015] The front part 13 of the vacuum cleaner is, as 
previously mentioned, movable with respect to the chas- 
sis 1 0 by means of a resilient support. The front part 1 3 30 
is a cup-shaped, half-circular screen which is a contin- 
uation of the housing 11 so that the complete vacuum 
cleaner, In a plan-view, has a mainly circular shape. 
[0016] The front part 13 has a tripod-type support 
comprising one front and two rear supporting points 35 
(FIGS. 2-3). Each supporting point is formed by a dis- 
tance means including a rather stiff tube 39 placed main- 
ly vertically between the chassis 10 and a bracket 40 
arranged on the inside of the front part 13. The bracket 

40 and the chassis 10 each have a conical protrusion <o 

41 on which the tube 39 is fastened. The protrusion 41 
is provided with a through-opening 42 to which the end 
of a tension spring 43 Is secured. Thus, the front part 13 
balances on the tube 39 under the influence of the 
springs 43 at the same time that it is secured to the chas- *5 
sis. The front part 13 is arranged on the chassis 10 so 
that it, under the influence of the springs 43, is pre-ten- 
sloned in the forward direction and the part 13 can thus 

be moved horizontally rearwards when the vacuum 
cleaner hits an obstacle. Movement of the front part 1 3 50 
in the rearward direction is limited since the lower part 
will abut the chassis 1 0. During movement between the 
front part 13 and the chassis 10, the edge parts of the 
tube 39 serve as pivot points. More specifically, the front 
part of the upper edge of the tube 39 and the rear part ss 
of the lower edge of the tube 39 are pivot points when 
the front part 13 moves rearward with respect to the 
chassis 10. 



[001 7] The front part 1 3 further supports two brackets 
44 which are directed rearwards. The brackets 44 are 
arranged at some distance from, and at each side of, 
the vertical central plane as seen in the forward direc- 
tion. The brackets 44 each support a stop means 45 lim- 
iting the forward movement of the front part 1 3 and each 
cooperating with a micro switch 46 arranged on the 
chassis 1 0. The micro switches 46 are connected to the 
electric circuit of the vacuum cleaner and, since the stop 
means normally keeps the micro switch 46 in its de- 
pressed position, small movements of the front part 1 3 
will send corresponding signals to the electric circuit. It 
is, of course, within the scope of the invention and pos- 
sible to replace the micro switches with other known 
types of position indicators, if desired. 
[0018] The vacuum cleaner is also provided with a 
brush roll nozzle unit 47 having a central front arm 48 
(FIGS. 5-6). The arm 48 is disposed In a recess at the 
bottom side of the chassis 1 0, and is supported by a ball 
joint 49 so that the arm 48 can turn vertically about the 
ball joint 49 at the same time that it can turn about a 
horizontal axis directed in the forward direction. The rear 
part of the arm 48 continues into a nozzle part 50 having 
a nozzle opening 51 extending mainly across the entire 
width of the vacuum cleaner. The nozzle part 50 com- 
prises a brush roll 52 h aving several radially-extending 
brushes. The brush roll 52 is supported by bearings dis- 
posed in nozzle side walls 53. 
[0019] The nozzle part 50 supports a bracket 54 on 
which an electric motor 55 is arranged. The electric mo- 
tor 55 drives, by means of a toothed drive belt. 56, the 
brush roll 52 via a toothed wheel (not shown) arranged 
at the side wall of the brush roll 52. The nozzle opening 
51 is, via an inlet channel 57, connected to the sleeve 
25 mentioned above. The nozzle part 50 also comprises 
several hooks 58 cooper ating with the chassisjjflcUi^ 
Jting downward movement of the nozzle. When the vac- 
uum cleaner Is used the nozzle will, thus float on tbs > 
fiooj\ ' 

[0020] The vacuum cleaner operates in the following 
way. When the vacuum cleaner has been activated and 
placed on a floor, movement of the vacuum Is controlled 
by the electronic circuits which is a part of the electric 
circuit and which might also comprise means for orient- 
ing the vacuum cleaner or detecting the surrounding ar- 
ea. Steering and driving is achieved by means of the 
wheels 35, the circular shape of the vacuum cleaner 
making It possible to turn through 180° without being 
hindered which means that there is no risk that the vac- 
uum cleaner will be trapped. 

[0021 ] When the movable front part 1 3 of the vacuum 
cleaner touches an obstacle, the front part 13 will move 
rearwards with respect to the chassis 10 which means 
that the tube 39 will bend, in the case that It is flexible, 
at the same time that it tilts about its lower, rear pivot 
point while the part 13 makes a tilting movement about 
the upper, front pivot point of the tube 39, This move- 
ment activates one or both micro switches 46 which gen- 
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erates or provides a signal to the electric circuit to stop 
the drive motors 36. Thereafter, the electronic circuit 
causes the vacuum cleaner to turn so that it comes free 
from the obstacle whereby the movable front part 13 re- 
turns to Its original position by means of the springs 43. 
[0022] During movement of the vacuum cleaner 
acros s the f loor, the nozzle j)artJO..rgsfg-hy ,Its..own. 
weight on the floor and can, because of its flexible sup- 
joTTafffiejolrit 4& t 't)oat on the floor. At the same time, 
the moto f 55 Vr Ives the brush roll 52 In the counter- 
clockwise direction in FIGS. 5 and 6 which means that 
the brush tufts of the brush roll 52 throw up dirt particles 
from the floor against the nozzle opening 51 . By means 
of the air flow created by the fan unit 33, the dirt particles 
are moved through the Inlet channel 57 and sleeve 25 
into the dust container 17. The dirt particles are sepa- 
rated in the dust container 17 after which the air flows 
through the chamber 1 6, the passage 31 , the outlet 
opening 32, the fan unit 33, the space 30 and the outlet 
openings 34 to atmosphere whereby the air simultane- 
ously cools the electronic components. 
[0023] While the preferred embodiment of the present 
invention Is shown and described herein, it is to be un- 
derstood that the same is not so limited but shall cover 
and include any and all modifications thereof which fall 
within the purview of the invention, as specified in the 
claims. 



Claims 

1 . A self-guiding vacuum cleaner for cleaning a floor 
comprising a chassis (10) supporting a brush roll 
nozzle unit (47) provided with a nozzle part (50) 
having an opening (51 ) , facing the floor when in use, 
and communicating with a chamber (1 6) in which a 
dust container (1 7) is arranged, said chamber being 
connected to the inlet side of a fan unit (33), a drive 
system for driving the vacuum cleaner on the floor, 
said drive system comprising at least two drive 
wheels (35) which are also arranged to guide the 
vacuum cleaner on the floor by relative motion of 
the wheels and an electric control system compris- 
ing means to guide and control the movement of the 
vacuum cleaner on the floor, characterized In that 
the nozzle part (50) supports a brush roll (52) and 
In that the chassis (1 0) and the nozzle part (50) are 
provided with cooperating means (48,49,58) for 
supporting the nozzle part (50) in the chassis In 
such a manner that the nozzle part (50) together 
with the brush roll (52) floats freely on the floor. 

2. A self-gufding vacuum cleaner according to claim 
1 , characterized in that said supporting means 
comprises a substantially horizontal arm (48) on 
which the nozzle part (50) is arranged, said arm be- 
ing pivotabiy secured to the chassis (10). 



3. A serf-guiding vacuum cleaner according to claim 

2, characterized in that the ami (48) is capable of 
vertical, oscillating movement relative to said chas- 
sis and turning movement about an axis extending 

5 in a length direction of the arm. 

4. A serf-guiding vacuum cleaner according to any of 
the preceding claims, characterized in that the 
nozzle opening (51) is placed in front of the brush 

io roll (52), as seen In the direction of movement of the 
vacuum cleaner, and wherein a direction of rotation 
of the brush roll is such that the direction of move- 
ment of the brush roll over the floor Is opposite to 
the direction of movement of the vacuum cleaner. 

15 

5. A self-guiding vacuum cleaner according to any of 
the preceding claims, characterized in that the 
nozzle part (50) supports a driving motor (55) for 
the brush roll. 

20 

6. A self-guiding vacuum cleaner according to any of 
the preceding claims, characterized in that the 
nozzle part (50) Is provided with a sleeve (25) com- 
municating with the nozzle opening (51) and which, 

25 by means of a sealed opening (23) of the chassis 
(10), extends into said chamber (16). 

7. A self-guiding vacuum cleaner according to any of 
the preceding claims, characterized in that the 

30 nozzle supporting point (49) at the chassis (10) is 
located in the front part of the vacuum cleaner 
whereas the brush roll (52) is disposed between a 
central part and a rear part of the vacuum cleaner. 

35 8, A self-guiding vacuum cleaner according to claim 

3, characterized In that said nozzle part (50) com- 
prises an arm (48) and said supporting means com- 
prises a bail joint (49), said arm (48) being support- 
ed In said ball Joint (49) such that said arm can turn 

40 vertically about said ball joint (49) and about a hor- 
izontal axis extending in a longitudinal direction of 
said arm. 



45 PatentansprQche 

1 . Staubsauger mrt SelbstfOhrung zum Relnigen von 
FuBboden, welcherumfasst: ein Chassis (10), wel- 
ches eine Burstenrollen-DQseneinhelt (47) trSgt, 

50 die mit einem Dusenteil (50) versehen 1st, das eine 
beim Gebrauch zum FuBboden zeigende 6ffnung 
(51 ) aufweist und mit einer Kammer (1 6) in Verbin- 
dung steht, in welcher ein Staubfangbeh&lter (17) 
angeordnet ist, wobei besagte Kammer mit der Ein- 

55 gangsseite einer Geblaseeinheit (33) verbunden 
ist; ein Antriebssystem fur den Antrieb des Staub- 
saugers auf dem Ful3boden, wobei das besagte An- 
triebssystem mindestens zwei Antriebsrader (35) 
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aufweist, die auch so angeordnet sind, dass sie den 
Staubsauger auf dem FuBboden durch die relative 
Bewegung der R3der zueinander lenken, und ein 
elektrisches Steuerungssystem, welches Mittel 
zum Lenken und Steuern der Bewegung des Staub- 
saugers auf dem FuBboden umfasst, dadurch ge- 
kennzelchnet, dass der Dusenteil (50) eine Bur- 
jiCi* stenrol)e(52) tragt, und dadurch, dass das Chassis 
(10) und der Dusenteil (50) mlt zusammenwlrken- 
den Mltteln (48, 49, 58) zur Halterung des DOsen- 
teils (50) im Chassis dergestalt ausgeaistet sind, 
dass der Dusenteil (50) zusammen mit der Bursten- 
rolle(52) auf dem FuBboden f rei schwimmt. 

2. Staubsauger mit Selbstfuhrung nach Anspruch 1, 
dadurch gekennzelchnet, dass das besagte Hal- 
terungsmittel elnen im Wesentlichen horizontalen 
Arm (48) umfasst, auf welchem der Dusenteil (50) 
angeordnet ist, wobei der besagte Arm am Chassis 
(10) drehbar befestigt ist. 

3. Staubsauger mit Selbstfuhrung nach Anspruch 2, 
dadurch gekennzelchnet, dass der Arm (48) zu 
einer vertikalen schwlngenden Bewegung relativ 
zum besagten Chassis und zu einer Drehbewegung 
um eine sich in Langsrichtung des Arms erstrecken- 
de Achse imstande ist. 

4. Staubsauger mit Selbstfuhrung nach einem der vor- 
angehenden Anspruche, dadurch gekennzelch- 
net, dass die Dusenoffnung (51) vor der Bursten- 
rolle(52), wenn man in Bewegungsrichtung des 
Staubsaugers blickt, angeordnet ist und wobei eine 

, Drehrichtung der Burstenrolle dergestait ist, dass 
die Rfchtung der Bewegung der Burstenrolle uber 
dem FuBboden der Bewegungsrichtung des Staub- 
saugers entgegen gerichtet ist. 
.-_ I* • 

5. Staubsauger mlt Selbstfuhrung nach einem der vor- 
angehenden Anspruche, dadurch gekennzelch- 
net, dass der Dusenteil (50) einen Antriebsmotor 
(55) fur die Burstenrolle tragt. 

6. Staubsauger mit Selbstfuhrung nach einem der vor- 
angehenden Anspruche, dadurch gekennzelch- 

- net, dass der Dusenteil (50) mlt einer Muffe (25) 
ausgestattet ist, die mit der Dusenoffnung (51) in 
Verblndung steht und die mitteis einer abgedichte- 
ten Offnung (23) des Chassis sich bis in die Kam- 
mer (16) erstreckt. 

7. Staubsauger mlt Selbstfuhrung nach einem der vor- 
angehenden Anspruche, dadurch gekennzelch- 
net, dass sich der Punkt (49), der am Chassis (10) 
die Duse tragt, im vorderen Teil des Staubsaugers 
befindet, wdhrend die BQrstenrolle(52) zwischen ei- 
nem zentralen Teii und einem hinteren Teil des 
Staubsaugers angeordnet Ist. 



8. Staubsauger mit Selbstfuhrung nach Anspruch 3, 
dadurch gekennzelchnet, dass der besagte Du- 
senteil (50) einen Arm (48) umfasst, und dass das 
besagte Halterungsmittel ein Kugelgelenk (49) um- 

5 fasst, wobei der besagte Arm (48) im besagten Ku- 
gelgelenk (49) dergestalt lagert, dass sich der be- 
sagte Arm in vertikaler Richtung um das besagte 
Kugelgelenk (49) und um eine horizontal Achse 
drehen kann, die sich in der Langsrichtung des be- 

io sagten Arms erstreckt. 



Revendlcations 

*5 1 . Aspirateur h guidage automatique pour nettoyer un 
plancher, comprenant un chassis (10) supportant 
une unite de buse de brosse en rouleau (47) pour- 
vue d'une partie de buse (50) comportant une 
ouverture (51), tournee vers le plancher en utllisa- 

20 Won et communiquant avec une chambre (1 6) dans 
laquelle est dispose un conteneur de poussieres 
(17), ladite chambre etant raccordee.au c6te d'en- 
tree d'une unite de ventiiateur (33), un systeme 
d'entraTnement permettant d'entraTner I'aspirateur 

25 sur ie plancher, ledit systeme d'entraTnement com- 
prenant au moins deux roues d'entraTnement (35) 
qui sont egalement configurees pour guider I'aspi- 
rateur sur le plancher gr^ce & un mouvement relatif 
des roues, et un systeme de commande electrique 

30 comprenant des moyens pour guider et commander 
le deplacement de I'aspirateur sur le plancher, ca- 
racteriseen ceque la partie de buse (50) supporte 
une brosse en rouleau (52) et en ce que le chassis 
(10) et la partie de buse (50) sont pourvus de 

35 moyens de cooperation (48, 49, 58) pour supporter 
la partie de buse (50) dans le chassis d'une maniere 
; telle que la partie de buse (50), conjointementavec 
la brosse en rouleau (52), flottent librement sur le 
plancher. 

40 

2. Aspirateur k guidage automatique selon la revendi- 
cation 1 , caracterlse en ce que lesdlts moyens de 
support comprennent un bras sensiblement hori- 
zontal (48) sur lequel est disposee la partie de buse 

45 (50), ledit bras etant fixe, pour pouvofr pivoter, sur 
ie chassis 10. 

3. Aspirateur k guidage automatique selon la revendi- 
cation 2, caracterlse en ce que le bras (48) est ca- 

so pable d'un mouvement osclllant vertical par rapport 
audit chassis et d'un mouvement de rotation autour 
d'un axe s'etendant suivant une direction longitudi- 
nals du bras. 

55 4. Aspirateur h guidage automatique selon Tune quel- 
conque des revendlcations precedentes, caracte- 
rlse en ce que I'ouverture de buse (51) est placee 
a. I'avant de la brosse en rouleau (52), en regardant 
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sulvant la direction de deplacement de I'asplrateur, 
et dans lequel un sens de rotation de la brosse en 
rouleau est tel que la direction de depiacement de 
la brosse en rouleau sur le plancher est opposee a 
la direction de deplacement de I'asplrateur. 5 

5. Aspirateur a guidage automatique selon I'une quel- 
conque des revendications precedentes, caracte- 
rise en ce que la partle de buse (50) supporte un 
moteur d'entraTnement (55) destine a la brosse en ™ 
rouleau. 

6. Aspirateur a guidage automatique selon Tune quel- 
conque des revendications precedentes, caracte- 
rise en ce que la partie de buse (50) est pourvue 
d'un manchon (25) communiquant avec I'ouverture 
de buse (51) et qui, grace a une ouverture scellee 
(23) du chassis (10), s'etend dans ladite chambre 
(16). 

20 

7. Aspirateur a guidage automatique selon Tune quel- 
conque des revendications precedentes, caracte- 
rise en ce que le point de support de buse (49) au 
chassis (10) est sltu6 dans la partie avant de I'as- 
pirateur alors que la brosse en rouleau (52) est dis- 2s 
posee entre une partie centrale et une partie arri&re 

de ('aspirateur. 

8. Aspirateur a guidage automatique selon la revendi- 
cation 3, caracterise en ce que ladite partie de bu- 30 
se (50) comprend un bras (48) et iesdits moyens de 
support comprennent un joint a rotule (49), ledit 
bras (48) etant supporte dans ledit joint a rotule (49) 

de telle sorte que ledit bras peut toumer verticaie- 
ment autour dudlt joint a rotule (49) et autour d'un 3s 
axe horizontal attendant suivant une direction lon- 
gitudinale dudit bras. 



40 
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